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Regional traffic map and the locality of the studied

trace fossils in Wanzhou, Chongqging

The star indicates the site of trace fossil.
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Stratigraphy of the Ziliujing Formation at the Tiefengxiang section of Wanzhou, Chongqing
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Comparison of characteristics between P. tiefengshanensis and published ichnospecies of Palaeophycus
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3 Palaeophycus tie fengshanensis
Field and cross-section features of the newly-found trace fossil Palaeophycus tie fengshanensis in Wanzhou, Chongqing
1. ;2. 53, 34,
1. General view of the trace fossils in the outcrop; 2. Enlarged part of the trace fossils shown in 1; 3. Showing the size of the burrow with

bivalve shells on the burrow surface; 4. Showing the trace fossil preserved on the sole of shelly limestones as full-relief structures.
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Abstract

The Early Jurassic trace fossil is reported for
the first time from the Da’nanzhai Member of the
Lower Jurassic Ziliujing Formation in Tiefeng
Mountain of Wanzhou, Chongqing. The newly
found trace fossil is attributed to a new ichno-
which
differs from other ichnospecies of Palaeophycus by
Ichnofabric

analysis shows that the bedding-plane bioturbation

species-Palaeophycus tiefengshanensis,

its large size and nodular surface.
indice of the Palaeophycus ichnofabric is 5
representing the highest level of bioturtation,
which suggests abundant food supply., high level of
oxygen content and frequent animal activities.
Based on the sedimentary facies changes of the
Tiefengxiang section, the eastern region of Sichuan
Basin  experienced a similar environmental
transformation of lake regression as the northern
region of Sichuan Basin; the differences are the

locally more habitable environment for ichnofauna

in the studied area.

SYSTEMATIC ICHNOLOGY

Ichnogenus Palaeophycus Hall, 1847
Type ichospecies Palaeophycus tubularis Hall,

1847
Diagnosis

Branched or, more typically,

unbranched, straight, curved to slightly undulose,

smooth or ornamented, lined, predominantly

horizontal cylindrical structures of variable
diameter; fill typically structureless and similar to
the host rock.

Remarks There were about 50 ichnospecies
of Palaeophycus documented historically ( Hall,
1847, James, 1885; Osgood, 1970; Pemberton
and Frey, 1982), among which 44 (85%) were
described from 1847 to 1883, when fossils of
different age and area with slight differences were
defined as new ichnospecies, and moreover many of
them were incompletely preserved. Pemberton and
Frey (1982) reduced the many ichnospecies of
Palaeophycus to 5, i. e. the distinctly lined,
smooth-walled, unornamented burrows including

thick-walled P. thin-walled P.

tubularis, as well as very thinly

heberti and
lined,
longitudinally striated burrows enveloping P.
striatus with continuous parallel striae, P.
sulcatus with irregular anastomosing striae, and

alternately striate and annulate P. ternatus.

Palaeophycus tie fengshanensis isp. nov.

(Textfig. 3)

Etymology Specific epithet is after Tiefengshan
in Wanzhou, the type locality is subject regionally.

Type specimen Holotype specimen no.
WZHS1 (housed in Chongging 208 Geoheritage
Protection and Research Institute)

Diagnosis  Horizontal burrows, slightly or

irregularly curved, with large burrow diameter
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Burrow surface covered with small

(6-8 cm ).
nodules and common bivalve shells. Passively
filled and filling identical to the host rock in
composition.
Description  Horizontal burrows, slightly or
irregularly curved, mostly parallel or slightly
inclined to bedding, densely distributed, burrows
usually cross-cut or superimpose with each other,
Common preserved length over 10 cm, occasionally

up to 1 m, burrow diameter 6-8 cm. Burrow

surface covered with numerous small nodules, and
usually with bivalve shells. The tubes are,
elliptical in cross section, probably because of
compaction, with the long axes varying between
5-8 cm and short axes between 2-3 cm, which
could be separated from the host rock, leaving a
canal. Thus the trace fossil is preserved as full
reliefs on the lower bedding surface. Burrow filling
is made of shelly limestone, which is identical to

the host rock.

Table 1 Comparison of characteristics between P. tie fengshanensis and published ichnospecies of Palaeophycus

Diameter Length
Ichnospecies References Description Age
(mm) (mm)
Burrows with irregular
P. sulcatus (Raghavendra ez al. , 2011) 12 150 Miocene
branch striae
Burrows with crossed
P. alternatus (Zhang et al. , 2011) 3-5 <100 Early Devonian
cross and thin striae
early Cambrian, Late
P. tubularis (Wang et al. , 2004) Smooth-and thin-walled 2-10 12-90
Ordovician
Burrows with continuously
P. striatus (Wang et al. ., 2004) 5-10 70-80 Early Devonian
parallel striae
P. heberti (Wang et al. s 2004) Smooth-and thick-walled 4 50 Early Ordovician
Palaeophycus isp. (Wang et al. , 2004) Smooth-walled 4-5 80 Early Devonian
Palaeophycus isp. (Wang et al. , 2004) Smooth-walled 2-4 20-60 Early Cambrian
Burrow with irregular, inclined
P. wutingensis (Wang et al. , 2004) 3-10 50 Early Ordovician
striae and local burrow swelling
Burrow  with bulb-like
P. bolbitermilus (Kim et al. , 2001) 3-12 4-21 Llandovery, Silurian
termination
Palaeophycus isp. (Chrzastek, 2013) Smooth-walled, with lining 2-9 3.54.7 | Middle Triassic
Palaeophycus isp. (Weber et al. , 2012) Smooth-walled, with lining 1-2 5-20 Cambrian
Nodular burrow surface without
P. tiefengshanensis
This paper striae, commonly covered with 55-80 100-1000 | Early Jurassic
isp. nov.
bivalve shells
Comparison There are many reports about heberti with smooth surfaces, to P. striatus, P.

Palaeophycus in the literature. In this paper, we
summarize the morphological features ( mainly
burrow wall characteristics) and sizes of some of
the available reports of Palaeophycus.

The table shows that the newly-found trace
fossil in Wanzhou is different from published
Palaeophycus by its great burrow diameter and
length, as well as by its nodular and/or shelly

burrow surface. It contrasts to P. tubularis, P.

sulcatus, P. alternatus with various types of
striae, and to P. wutingensis that has an irregular
striate surface and local burrow swelling.

( 2001 )

ichnospecies-Palaeophycus

Kim et al. proposed a new

bolbitermilus  when
studying the trace fossils from the lower Silurian
Upsalquitch Formation from New Brunswick,
Canada. It is characterized by a terminal bulb

which makes P. bolbitermilus different from the
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studied trace fossil here.

In conclusion, the studied trace fossil in this
paper is a new type from Tiefengshan of Wanzhou
and is assigned to Palaeophycus tie fengshanensis.
maker of this

At present the trace

exceptionally large Palaeophycus could not be

lie feng-

shanensis was made by some large animals, much

confirmed, yet it is certain that P.

bigger than the trace makers of previous records.
Tiefengshan in
Member,

Locality and horizon
Wanzhou,

Ziliujing Formation (Lower Jurassic).

Chongqing; Da’nanzhai



